1. Preface §i S

This Product Specification describes the technique requirements, test procedures and precaution notes of cylindrical type
Sodium-1on Rechargeable cell to be supplied to customer by SHENZHEN ASIAR ENERGY TECHNOLOGY
COMPANY LIMITED.

AFRERLE 1 E AR VIR P4 5T EVR B A IR B AL P~ i A Bt iR R E R . MR T7 15 S 0L

2. Description #¥iBH

2.1.  Product /#/ii: Sodium-ion Rechargeable cell #J 7¢ HLAN & Hilk
22. Model (Type) HLith A5 32140NS
2.3. Designation % ¥R

32 140 NS
@ @ 3

. Indicates the diameter of cell X & il EH#F
Indicates the overall height of cell 1t 7% Hi il &= &
. Indicates the property of the cell 182 HithgFtE
The letter "N" defines Sodium-ion series cathode
"N"RELL “HE 77 BN IER &R

The letter "S" defines cell characteristic code

"SR 2 LA G4

® ® ©

3. Cell Size HMR -}

For details, please refer to Figure A. Remark: contain PET cover
TR R, HZHE A &k BEARE
@33.2 +£0.2

— (BREE)

@ l , :

e

Figure A (& A)
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1.

Construction

H 5544

A cell 1s made of cathode, anode, separator, steel can and cap, etc.

R e R, b BRI, BN 5O i E SR AL K

5. Parameters HLZS%]
5.1. Summary HE
Project W H Specification FHE Condition 2%
Nominal Capacity bR & [0Ah
25+2°C, 0.5C/0.5C
Minimum Capacity H/N7A & 10Ah
|.5~3.95V 1=0°C
Operating Voltage T.{FH &
S 1.2~3.95V T<0°C
Nominal Voltage #rFf 1L 3.0V /
AC Internal Resistance 7Zi P4 FH 2.0mQ<IR<5.0mQ g g e
PRIERRRA IS — o Standard Deviation<0.2mQ F5tE A2<0.2mQ)
Cell Weight it # 5 267+10g contain package {175 4hu%E
) 1 12Wh/kg
Energy Density f¢ &% /% /
ergy Density He 5% ——
Chagiies Titiating ﬂ No matter whalh chargmg and dlschar:gmg
_ S -20~60°C mode the cell is in, once the cell surface
Operating 7R , ;
: temperature exceeds this range, the charging
['emperature . .
T {E T T " and discharging should be stopped.
o n; A ~40~60°C T H AL FE TR T A, — BB
i = . i .
L ¥th 28 1Tt PR o ot 15 ] B4 1 78 Tl R
-20~45°C 3 months (3 ~H )
Storage Temperature
i
-10~25°C 6 months (6 4~ )
Standard Cycle
- r]:’ >2000 cycles 25+2°C, 0.5C/0.5C, 80% SOH
Cycle Life PR UETRR
(GEGaED Fast Charge Cycle . 25+2°C, fast charge/1C discharge, 70% SOH
> cycles s o ~
e AR 4 2542°C, M T T %/1C i, 70% SOH

Appearance I

Without break, scratch, distortion, contamination, leakage and so on

% WIR. 22T, 1518, HARROT R S5
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5.2. Charging Parameters 7tHZ3{[

Project I H

Specification A%

Condition 24

Standard Charging Mode

0.5C CC/CV, cut off 3.95V/0.05C

b 78 FL R X 0.5C fEififE E s 2 3.95V/0.05C # 1k
Standard Charging C t
l: = fgn'.].gti'urrﬂn 05C /
Frr 74 78 L EL I
Max. Continuous Charging Current -10~0°C 0~10°C 10~20°C | 20~45°C | 45~50°C | 50~60°C
SR FFE78 HL LA 0.2C 033C | 05C IC 05C | 020
Standard End-of-charge Volt
an d_r“ .. n _ F} r.; drg_,t—: 'c} age 395V /
b 1 78 HE AL HL
No matter what charging mode the cell 1s in,
. once the cell voltage exceeds this range, the
Max. End-of-charge Voltage 105V o e e o p
e . charging should be stopped.
RS LA HUT e
it i AL fE A R e iR at, —H I
7t R P e e 9 B R 1B e el
Fast Charge Charging Time A0mi 30%-80% SOC. 25°C
e , min ~ :
PR 78 76 L 1] i
Optimum Charging Temperature Range s e cell surface temperature
=L 425ty 98 B S [ 15~40°C H 9k =B T OE fBF
A HE 7T B T Y E 7tk 2 1 i e
No matter what charging mode the cell 1s 1n,
. once the cell surface temperature exceeds this
Max. Charging Temperature Range .
-20~60°C range, the charging should be stopped.

Tl AL TE I R e A, — B
i1 3R 1 i PR L e ¥ Bl B A Ak 5

5.3. Discharge Parameters J{HEHZS%

Project J1H

Specification F#%

Condition &1

Standard Discharge Mode

0.5C CC, cutoff 1.5V

bR AE TSR AR X 0.5C fHUNH 4 1.5V #k
Standard Discharge Current -
g i 0.5C /
s 1HE T FE, FEL VT
Max. Continuous Discharge Current 1C 5. 4590
ISP NS G ]
Max. Discharge Pulse Current 10C (10s) 154590
s e S -
=N U G ER
End-of-discharge Volta
= : = 1.5V /
JECERL R 1 R
No matter what discharge mode the cell is in.
_ once the cell surface temperature exceeds this
Max. Discharge Temperature Range 1 u : EhRCas s l
-40~60°C range, the discharge should be stopped.

N SOOI A e

Joe AL TE IR O R, — HOR
1033 1] i P58 0L b oo el R T
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5.4. Pulse Parameters k2%

5.4.1. Regen Pulse Current B¢ H
30s Regen Pulse Current Map-Cell Level (Unit: A)
30s kP 7E BRI Map-BE 2R (BAL: A)D

Temp?(’t 0% | 5% | 10% | 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90% | 95%
SS°C 23.0 18.5 15.5 13.5 12.0 11.0 11.0 9.0 8.5 8.5 7.0 1.0
S0°C 290 290 27.0 20.5 17.5 16.5 16.5 135 12.0 12.0 10.0 2.0
45°C 38.0 38.0 38.0 380 290 235 218 18.5 17.5 16.5 14.5 3.0
40°C 38.0 38.0 38.0 38.0 21 23.0 20.5 175 16.5 155 14.5 3.0
30°C 38.0 38.0 38.0 29.5 22.0 20.0 20.0 16.5 15.5 15.5 13.5 1.3
25°C 38.0 38.0 380 280 20.5 8.5 18.5 16.5 15.5 14.5 13.5 1.5
20°C 28.0 26.0 23.0 20.0 17.5 15.5 15.5 13.5 139 12.0 1.5 20
10°C 2 ke 21.5 20.0 16.5 14.5 13.5 12.0 11.5 10.0 10.0 9.5 2.0

- i 16.5 16.5 14.5 12.0 11.5 10.5 10.5 9.0 8.5 8.5 D 1.0
0°C 13.5 13.5 i1.5 10.0 9.0 8.5 8.5 7.0 3.5 3 5.0 0.5
-10°C 3.5 3.9 5.0 4.5 3.5 3.0 3.0 1.5 1.3 2.0 1.5 0.5

5.4.2. Discharge Pulse Current Bk H B
30s Discharge Pulse Current Map-Cell Level (Unit: A)
30s Bk¥EUEREIR Map-BSE A (AL A)

| p:ﬁﬂ(: 5% 10% 20% 30% 40 % 50% 60% 70% 80% 90% 95% 100%
55°C 32.0 32.0 32.0 32.0 32.0 32.0 32.0 345 355 35.5 35.5 35.5
50°C 40.0 46.0 46.0 46.0 46.0 46.0 46.0 48.5 50.5 50.5 50.5 50.5
45°C 46.5 55.0 55.0 55.0 55.0 53.0 35.0 3575 61.0 61.0 61.0 61.0
10°C 48.0 65.0 65.5 66.0 66.0 66.0 66.0 69.5 712.0 72.0 72.0 72.0
30°C 36.5 o 61.0 66.0 66.0 66.0 66.0 69.5 72.0 72.0 72.0 72.0
15°C 30.5 50.0 57.5 66.0 66.0 66.0 66.0 69.5 72.0 72.0 72.0 72.0
20°C 215 40.0 52.5 66.0 66.0 66.0 66.0 69.5 72.0 72.0 712.0 72.0
10°C 13.5 17.0 34.0 54 .5 QD 37.5 7. 61.0 063.5 63.5 63.5 63.5
50 10.0 17.0 29.5 44 0 51.5 52.5 825 5355 59.5 59.5 39.5 59.5
0°C 6.5 13.5 24 .0 38.0 47.5 47.5 47.5 49.0 51.0 55.0 535.0 55.0
qoc | 50 [ 100 | 170 | 305 | 325 | 340 | 380 | 380 | 405 | 405 | 445 | 445
s 30 | 40 | 85 | 150 [ 220 | 270 | 270 | 305 | 355 | 355 | 355 | 355
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6. Electrical Performance HJ%EE

Project J1H Specification FLA% Condition 21F
— o 5542°C, 0.5C, cut off 12V
5°C/2 > Sl
—— . N ’ Based on 10Ah Z:#£ /Y 10Ah
scharge Capac entio
e e 0+2°C, 0.5C, cutoff 1.2V
Rate at Different Temperatures 0°C/25°C >95% s
O Based on 10Ah #£fE 4 10Ah
e K im T fig 3
) -10£2°C, 0.5C, cutoff 1.2V
-10°C/25°C >90% _
Based on 10Ah 3£ 4 10Ah
20+2C, 0.5C, cutoff 1.2V
20C/257C =85% S—
Based on 10Ah &£ N 10Ah
Discharge Capacity Retention 1C/0.5C >98% 25+2°C, 1C
Rate at Different Rates
fir 22 i i 2C/0.5C >98% 23290, 20
Charge Retention Rate
| s >90%
High Temperature Storage fuf HL IR FFR
PR , 55+2°C, 7 days, 0.5C/0.5C
e it AT it Capacity Recovery Rate .
B % i
Charge Retention Rate
Normal Temperature Storage fuf HL R 56 R
i = , — 25+2°C, 28 days, 0.5C/0.5C
i AT fife Capacity Recovery Rate g
ARKE % 7

7. Safety Performance

ZhRE

Project T H

Test Method K 5

Inspection Standard RIGHRAE

Forced-discharge Test

. 84.1(GB 38031 8.1.2)

No fire, no explosion.

o T, A N ANER K . ANRLE
Overcharge Test No fire, no explosion.
S VE 8.4.2 (GB 38031 8.1.3 R ¥ ) _
75 ‘ ) IR . AR
Short-circuit Test S L 8 4.3 (GB 38031 8.1.4) No fire, no explosion.
e &= 4 1 s
B8 e P X BN NS K . ANERSE

Heating Test
Ik

TETL 8.4.4 (GB 38031 8.1.5)

No fire, no explosion.

Byt W ASHE 2k . ANBRIE

Temperature Test

£ 8.4.5 (GB 38031 8.1.6)

No fire, no explosion.

i, 5 5 A 1 LN ANEE K L ANEELE
Crush Test U 8.4.6 (GB 38031 8.1.7) No fire, no explosion.
B R ol . it REAE K AR
Drop Test VETHL 8.4.7 (GB/T 31485 6.1.5) No leakage, no fire, no explosion
7 RN i e RN AR DK AERLE
Impact Test No fire, no explosion.

i 7)o ) 4

W 8.4.8 (UL 1642 14)

HL R ANER K ANEEREE

Vibration Test

PRI iR

TEM, 8.4.9 (UL 1642 16)

No leakage, no fire, no explosion

RN AR AR AERIE
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No leakage, no fire, no explosion

IR R R

Low-pressure Test

([ASEWARFPS

W, 8.4.10 (UL1642 19)

8. Test Method M| A

8.1. Standard Test Conditions Fr7EMR %44

Unless otherwise specified. all tests stated in this Specification are conducted at temp. 25£2°C and humidity 15-90%RH
with fresh cell.

R REMER, RS S i P IR SR S IR B . 2542°C, {BPE: 15-90%RH, Hrep iR,
8.2. Standard Charge and Discharge Method #5478 B H | 3K

The "Standard Charge" means charging the Cell at a constant current of 0.5C until the voltage 1s 3.95V, then charged at a
constant voltage of 3.95V until its current is less than 0.05C.
“PrdEr Al BILATEE F 0.5C 7BFAE 3.95V, FFLL 3.95V {HIE s /T 0.05C.
The "Standard Discharge" means discharging the Cell at a constant current of 0.5C until the voltage is 1.5V
“PrE R 7 BRI BATESE B 0.5C R A 1.5V
8.3. Electrical Performance Test E {4 REMI]

8.3.1 Discharge Capacity Test at Different Temperatures KR {EREH R

A cell 1s charged in accordance with Standard Charge, and stored in a constant temperature box at the corresponding
temperature for 4 hours, then discharged at a constant current of 0.5C to 1.5V.

b b e R AR A A e, TN R i B A1 iR A TP E R 4 /b, S8 )5 BL 0.5SC fEIRmIE 2 1.5V,

8.3.2 Discharge Capacity Test at Different Rates 5245885

A cell 1s charged in accordance with Standard Charge. after that stored for 30min, then discharged to cut-oft voltage of
1.5V at a constant current of 0.5C, after that, stored 30min: then the cell is charged and discharged as above except that at
a discharged constant current of 1C; then the cell is charged and discharged as above except that at a discharged constant
current of 2C.

o b 42 b ot 7 HL | X 78 B A5 UG R EL 30min, SAJE LA 0.5C MRV ZE 1.5V, A RGHE 30min: X it
MELBEAT T — KA CRIEFS, LA 1C HEATIERUR A, R8T F — K83, 5 B 2C AT (E iR ..
8.3.3 High Temperature Storage Performance Test iR R

A cell 1s charged in accordance with Standard Charge, and stored 1n 55+2°C for 7d, after that stored for 5 hours at room
temperature, then discharged in accordance with Standard Discharge. After that, stored for 30min, the cell 1s charged in
accordance with Standard Charge, after that stored for 30min, then discharged 1n accordance with Standard Discharge.
it bl 7S AL A A S, R EITE S5£2°CHHE 7 R, RJREZIR MEE 5 /e, bR &1 20
L, TGS G B 30min: 2R )5 DARRAE 7 o i U7 e AT UG 1A B 30min, B DU AR T5CH i S0

8.3.4 Normal Temperature Storage Performance Test 7 5771 {4 8B MR

A cell i1s charged in accordance with Standard Charge, and stored in Standard Test Conditions for 28d, then discharged in
accordance with Standard Discharge. After that stored for 30min, the cell 1s charged in accordance with Standard Charge,
after that stored for 30min, then discharged in accordance with Standard Discharge.

FL b S5 e 78 FEL AR AT UG, TEARAE SR AT 1, AR L 28 K, 5 RAAR eSO H il =U8 e, T S RS
B 30min; JCAIBERAER BHEIKA RS ARG, WHE 30min, SR )5 DAARAERCR S| R .

8.3.5 Standard Cycle Life Test $r#E{EFFZAFamflliR

At Temp.:25°C£2°C, a cell 1s charged at a constant current of 0.5C until the voltage 1s 3.95V, then charged at a constant
voltage of 3.95V until its current 1s less than 0.05C, after that stored for 30min; then discharged at a constant current of
0.5C until the voltage 1s 1.5V, after that, stored 30min prior to next charge-discharge cycle. The charge and discharge cycle

i1s carried out until the capacity retention rate is reduced to 80%.
i B 25°C+2°C, HilLL 0.5C fER AR E 3.95V, LL3.95V EEREEHBH/DT 0.05C, LR 5HE 30min, B/
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LA 0.5C fE R A 1.5V, RS RGHE 30min, H3ET N —RAEHBEMER, BEIIFRREREKCE 80%.
8.3.6 Fast Charge Cycle Life Test tR7ETEFFF Ay Ml

At Temp.:25°C£2°C, a cell is charged by fast charge solution, after that stored for 30min; then discharged at a constant
current of 1C until the voltage 1s 1.5V, after that, stored 30min prior to next charge-discharge cycle. The charge and
discharge cycle is carried out until the capacity retention rate is reduced to 70%.

i 5 25°C+2°C, Hiith MR Fe 78 sy AT 7 i, S5 Ja & 30min, 285 LA 1IC 1HHECEE 1.5V, AR )5 fid
H 30min, BT F—IXFe A REIES, H3E R REEE 70%.

8.4. Safety Performance Test 224 EEM R

All below tests are carried out on the equipment with forced ventilation and explosion-proof device. Before test, all cells

are charged 1n accordance with Standard Charge, and stored 1 hours prior to testing.

T3 G N AE A ik ) HE SR A B B R T A e B N B AT, 7EBABGET BT R s it A bt e | A Ue i, R E

| /N, FRREAT LR i .

8.4.1 Forced-discharge Test 317 H (GB 38031 8.1.2)

A cell 1s discharged at a constant current of 1C until the discharge time reaches 90min. then observed the cell for 1h.
IR LD 1C LB, FLEBCEM A 25X 90min, WEE 1 /i .

8.4.2 Overcharge Test iIX78H (GB 38031 8.1.3)

A cell 1s charged in accordance with Standard Charge, then charged the cell up to 4V or 115% SOC at CC of 1C, then
observed the cell for 1h.

e 7 AR AR A A G, XTHMLEL 1IC L7 L2 4V B0 115% SOC Je {5 1b 7, W 1 /M.

8.4.3 Short-circuit Test ZPEPAEEHIE (GB 38031 8.1.4)

Short circuit the positive terminal and negative terminal of the cell externally for 10min (external line resistance <5mQQ),
then observe for 1h.

o e b IE AR e - A D N T 2R A A EE 10min (AMERZREE L PH<SmQ) , %L 1 /i,

8.4.4 Heating Test fM#AJE (GB 38031 8.1.5)

A cell is heated in a circulating air oven. The temperature of the oven is raised at a rate of 5°C+2°C per minute to a
temperature of 130°C£2°C and remain for 30min at that temperature before the test 1s discontinued. then observed the cell
for 1h.

R vt S L ARG A TIRAE R, IR LA 5°C+2°C/min ATl Eia T2 130°C£2°CHRFF 30min Je & 1EN#4, W
52 1 /AT

8.4.5 Temperature Test JREEHANR (GB 38031 8.1.6)

A cell 1s charged in accordance with Standard Charge. heated the cell in an oven. In 60min, the temperature of the oven 1s
dropped to the temperature of -40°C and remain for 90min at -40°C; In 60min, the temperature of the oven is raised to the
temperature of 25°C; In 90min, the temperature of the oven is raised to the temperature of 85°C and remain for 110min at
85°C; In 70min, the temperature of the oven i1s dropped to the temperature of 25°C; Repeat this for 5 cycles, after that
observed the cell for 1h.

b e o 78 FL R SUTE R AE AU, R SO TRIZ AT A, £ 60 70 BP N, AR I ERE 2£-40°C, IFAE-40°CH & T
fr¥F 90min; 7E 60 7380 N, RIFFESEH & 25°C; £ 90 78N, RIZRE 2 85°C, J7E 85°CIRE I fR¥F
110min; £E 70 7350, RIEFRMEEZE 25°C; HELL PR SR, WE 1h, HMEBINE.

8.4.6 Crush Test HEWME (GB 38031 8.1.7)

A cell 1s to be placed on the crush surface, the axis 1s parallel to the crush surface, it i1s to be crushed between two flat

surfaces. The pressure is gradually increased at an extrusion speed of <2mm/s until the voltage reaches OV or the
deformation reaches 15% or the squeezing force reaches 100kN or 1000 times the weight of the cell, keep the pressure for
10 minutes, and observe for 1 hour.

L E ST IR RS I SE IR 2 8], AR Sl T 47 THY i, BA<2mm/s BIHFHERE, EHmIE /) 2
LIRS OV 8B Sk B 15%8H K /738 21 100kN 87 1000 5k E &, (RIFE ) 10min, MEL | /.
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8.4.7 Drop Test &K (GB/T 31485 6.1.5)

A cell 1s charged n accordance with Standard Charge, then dropped the cell from a height of 1.5m to the concrete ground
with positive and negative terminals downward, then observed the cell for 1h.

At b v 7S AL AR U PR ES AU, ORF LR A B IE DAl 1 1m) F EH & BN 1.5m B0 B B B RV BIK e sl i L
WEE 1 ZNR

8.4.8 Impact Test EYIHEHIR (UL 1642 14)

A cell 1s to be placed on the impact flat. A ®15.8mm bar 1s to be placed on the center of the cell. A 9.1kg weight is to be

dropped from a height of 6 10mm onto the cell, the distortion is allowed.

R iifErtdi 6 £, —1 ©158mm PHENAEEBBRLA O, PWEMNM-TF17 T Fin, ik#EE 9.1kg THEH
610mm &L H HVE F, i, bk AETRE.

8.4.9 Vibration Test NP (UL 1642 16)

A cell 1s charged in accordance with Standard Charge, then installed onto the vibration desk with clamps. Equipment

parameters of frequency and amplitude are as follows (the frequency is varied at the rate of 1Hz/min between 10 and 55
hertz, and repeat vibration for 90-100min, amplitude: 0. 16mm. The cell 1s tested in three mutually perpendicular directions).
HL Y 12 b o 7 FEL R SN FE BB AS R T, R R R B2 S E IRBN 6 1) & i b, 3% T i BRI 0 38 AR L ) 108 6 % &
KA B X Yy Z =TS T B 10~55Hz JEMA5dR) 90-100min, {94E 2 1Hz/min, 7% 0&{H
(FPARIE): 0.16mm.

8.4.10 Low-pressure Test K EMR (UL1642 19)

A cell 1s charged in accordance with Standard Charge. then stored it for 6 hours at an absolute pressure of 11.6kPa, then

check cell's appearance.

il bR R B R A B R G, Kb ALELa S S8 11.6kPa FHa® 6 /Nask, B e it #h 48 .

9. Packaging and Shipment 3% H %

9.1. Packaging 3%

Each box is loaded with 40pcs batteries, and the RoHS logo and the finished battery identity card are posted on the outside
of the box, as shown in Figure B.

TEFIJ A 40pes HL7R, FAAIMEFTKIE RoHS FRIR A B & BRI FR IR, W& B Aras.
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Figure B (|4 B)
The cardboard has 15 boxes per layer, stacking <5 layers, as shown in Figure C.

EWRFE 1S METF, HB<5E, WmEC .

(G ST ) w00l

Figure C (EHC)

9.2. Shipment H 5
The Cell shall be shipped in 20-30% state-of-charge (SOC) or in accordance with customers' requirement. The remaining

capacity of the cell after shipment and before charging depends on the storage time and conditions.

LK BT 4% 20-30% 978 7R BBl EOK H B, b HE B S TS H AT RO R R 7 B B T A BN (R R SR A
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